SUMMARY Antibody-dependent, phytohaemagglutinin-induced, and spontaneous cytotoxicity was studied in 44 term and 60 preterm newborn babies, all of whom were healthy and of normal weight for gestational age. Twenty-seven adults were used as controls. Antibody-dependent cytotoxicity was low in term babies particularly in the preterm ones during the first 4 days of life, but soon rose to adult levels. Phytohaemagglutinin-induced cytotoxicity was low both in term and preterm babies compared with adult levels, and remained low throughout the neonatal period although it began to rise. Spontaneous cytotoxicity was lower in preterm babies than in term ones during the first 2 weeks of life, and lower too than in adults. These findings indicate decreased cytotoxic ability of neonatal leucocytes especially during the first 4 days of postnatal life particularly in preterm babies, suggesting either lack of effector cells or that the cells are functionally immature.
It is well known that the newborn baby has a reduced resistance to infection; thus in recent years considerable attention has been paid to host defence mechanisms during the neonatal period. Low levels of immunoglobulins,' complement,2 and lysozyme3 have been found in neonatal blood, and functional immaturity of the phagocytic cells seems to contribute significantly to the impaired host defences.4
However, the function of lymphocytes-which are well known to play a central role in the immunological mechanisms during the neonatal period-has not been studied extensively, despite the fact that new techniques have been developed for studying the function of human lymphocytes in vitro. 5 The aim of the present work was to study the cytotoxicity of neonatal lymphocytes-that is their ability to kill target cells in vitro. There Antibody-dependent cytotoxicity in term and preterm babies during the first days of life was significantly lower than that of adults, but rose to adult values between the 4th and 14th day of life (Fig. 2) . In the preterm baby during the first 4 days of life it was significantly lower than in term babies of the same age ( Table 2) . PHA-induced cytotoxicity in term babies was significantly lower than in adults. It tended to rise after the 4th day, but not appreciably (Fig. 3) . In the preterm baby this cytotoxicity was even lower during the first few days of life, but it rose significantly after the 14th day (Table 3) . Despite these rises, adult values were not reached in preterm or term babies during the neonatal period. Values for term babies were significantly higher than those for preterm ones only between the 4th and the 14th day (Table 3) .
Discussion
Antibody-dependent cell-mediated cytotoxicity (ADCC). This is shown by various types of'effector cells depending on the type of target-cells used'in' the particular experimental system."
The K-cell has been described as a non-phagocytic, non-glass-adherent mononuclear cell which is independent of the thymus.10 12 It does not carry surface immunoglobulins,13 but has membrane receptors for the Fc portion of the IgG molecule.10 Although morphologically similar to fairly small lymphocytes, the precise lineage of the K-cell is unknown.14 In our experiments the target-cells were coated with a low concentration of IgG antibody and were killed by means of an extracellular nonphagocytic mechanism of K-cells which bind to the targets by their specific Fc receptors for IgG. '5 We found antibody-dependent cytotoxicity to be low in term neonates and to be even lower in preterm babies during the first 4 days of life. 28 The exact mechanism of killing in PHA-induced cytotoxicity is unknown. T-cell mediated cytolysis is thought to result from a single collision between effector and target cell.2>24
Very little work has been done to test this lymphocyte function in neonatal blood. Carr et al. 25 detected considerable PHA-induced cytotoxicity of cord blood lymphocytes against chicken red blood cells, but they gave no comparative data for adult effector cells. However, PHA-induced cytotoxicity was found to be very low in cord blood if Chang cells were used as targets.7
In our experiments PHA-induced cytotoxicity was found to be very low both in term and preterm babies throughout the neonatal period and although it rose during this time it did not reach adult values. The low cytotoxicity in our experiments could indicate either a lack of phagocytic cells or that such cells were functionally immature. Alternatively, the activity of the effector cells could be suppressed temporarily by some inhibitory factor in neonatal blood-that is alpha-fetoprotein.26
Spontaneous cytotoxicity was found to be somewhat lower in term babies and appreciably lower in preterm babies than in adults. This sort of cytotoxicity is a function which appears to be mediated by cells which have many of the properties of K-cells, but which are probably not identical. 27 The cytolytic mechanism in spontaneous cytotoxicity and ADCC appear to be distinct since there is no evidence for an antibody in this spontaneous cytotoxicity system. 27 The finding that the blood of preterm babies has less spontaneous cytotoxic capacity than the blood of term babies could be explained by the fact that there are fewer lymphocytes circulating in the preterm baby's bloodl7 or that they are immature.
In conclusion, our findings indicate decreased cytotoxic ability of neonatal leucocytes, especially during the first 4 days of life and particularly in term babies.
